Quantitative histologic analysis of local anesthetic-induced injury to rat sciatic nerve.
Quantitative measurements of endoneurial edema, cytoplasmic lipid droplets, nerve fiber injury and Schwann cell damage were used to elucidate the pathogenesis of local anesthetic-induced injury to sciatic nerve in the rat. All histopathologic measurements were conducted on rat sciatic nerves removed at 48 hr after the extraneural injection of one of three concentrations of the local anesthetic 2-chloroprocaine, procaine, etidocaine or lidocaine. All four drugs produced a concentration-dependent increase in every measure of injury assessed by light microscopy with computer-assisted morphometry of transverse 1-mu thick sections. Edema, lipid inclusions and fiber injury were seen predominantly in the subperineurial region and to a lesser degree in the central areas of nerve fascicles. Quantitative electron microscopic evaluation of Schwann cell injury indicated that the Schwann cells of unmyelinated fibers were more likely to undergo lysis after exposure to local anesthetics, whereas those of myelinated fibers were more likely to accumulate cytoplasmic lipid droplets. These quantitative data on the specificity of the regional distribution of nerve injury and of Schwann cell effects are consistent with a direct cellular toxicity of the local anesthetics; however, these results do not preclude a role for toxicity mediated indirectly by changes in the endoneurial environment.